Unless otherwise stated, all experiments were carried out in the air, and the complexes obtained appear stable towards the atmosphere, whether in solution or the solid state.
mg, 0.214 mmol) was added followed by a methanolic solution (10 mL) of KPF 6 (78.8 mg, 0.428 mmol). The reaction was stirred at reflux for 6 h and then all the solvent was removed under reduced pressure (rotary evaporation). The residue was dissolved in a minimum volume of dichloromethane (10 mL) and filtered through diatomaceous earth (Celite). After the solvent had been removed, diethyl ether (20 mL) was added and the solid triturated in an ultrasonic bath. The resulting yellow precipitate was filtered, washed with diethyl ether (20 mL) and dried. Yield: 174 mg (84% . FT-Raman: 2930w, 2934vw, 2934w, 2940m, 2901m, 2852m, 1567s, 1436s, 1365w, 1252m, 1206m, 1177m, 1133m, 797w, 674w, 174vs 
X-ray crystallography
The X-ray crystal structure of 3
Compound 3 was found to have crystallised as two different polymorphs in the same sample, pale yellow plate-like needles and yellow blocks. The structures of both polymorphs were determined, as 3-A and 3-B respectively.
Crystal data for 3-A: [C 78 The C19-based phenyl ring in the structure of 3-A was found to be disordered. Two orientations were identified of ca. 74 and 26% occupancy, their geometries were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the non-hydrogen atoms of the major occupancy orientation were refined anisotropically (those of the minor occupancy orientation were refined isotropically). The two PF 6  anions were both found to be disordered across centres of symmetry. In each case two unique orientations were identified, of ca. 46 and 4% occupancy for the P10-based anion, and of ca. 26 and 24% occupancy for the P20-based anion, with two further orientations of the same occupancies being generated in each case by operation of the adjacent centre of symmetry. The geometries of each pair of orientations were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the atoms of the major occupancy orientations were refined anisotropically (those of the minor occupancy orientations were refined isotropically).
The included solvent was found to be highly disordered, and the best approach to handling this diffuse electron density was found to be the SQUEEZE routine of compared to what is actually presumed to be present. Figure S1 . The structure of the C i -symmetric cation present in the crystal of 3-A (50% probability ellipsoids).
Crystal data for 3-B: [C 78 The included diethyl ether solvent molecule in the structure of 3-B was found to be disordered. Two orientations were identified of ca. 90 and 10% occupancy, their geometries were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the non-hydrogen atoms of the major occupancy orientation were refined anisotropically (those of the minor occupancy orientation were refined isotropically). Figure S2 . The structure of the cation present in the crystal of 3-B. Figure S3 . The structure of the cation present in the crystal of 3-B (50% probability ellipsoids).
The X-ray crystal structure of 4
Crystal data for 4: [C 90 CCDC 1565398.
The included solvent was found to be highly disordered, and the best approach to handling this diffuse electron density was found to be the SQUEEZE routine of Figure S4 .The structure of the cation present in the crystal of 4 (50% probability ellipsoids). , T = 293(2) K, dark brown crystals, Bruker Smart APEXII CCD diffractometer; 6393 independent measured reflections (R int = 0.0469), F 2 refinement, S8,S9 R 1 (obs) = 0.0418, wR 2 (all) = 0.1126, Using Olex2, S11 the structure was solved with the SIR2004, S12 structure solution program using Direct Methods and refined with the ShelXL, S13 refinement package using Least Squares minimisation. CCDC 1565399. Figure S5 . The metal exhibits a square planar geometry and is bound by four sulfur atoms from two symmetry-related ligands. Two acetonitrile solvent molecules are present in each molecular unit and these interact with the hydrogen atoms of the thioamido moieties ( Figure S6 ). The crystal packing shows the presence of distinct layers of [Pd(Cy 2 DTO) 2 ]
2+
cations sandwiched between supramolecular nets formed by the I 3 -/I 2 units, as shown in Figure S7 . 
General conditions for catalysis
For the reactions at 50 °C, standard 14 mL thin walled vials in a drysyn multiwell heating block (below right). The temperature regulated by an electronic contact thermometer connected to the stirrer hotplate, which was allowed to reach temperature before the vials were inserted. A drop of silicone oil in the wells was used to ensure efficient heat transfer between the block and the vials.
For the reactions at 100 °C, thick-walled vials designed for reactions at pressure were used. A blast shield was used for these experiments.
Due to the selectivity of the reaction, no side products were observed. The yield was determined through integration of the The same reaction was carried out using 3 mol% of catalysts 1 and 4 at 50 °C for 2 hours (standard operating conditions SOC DTO for dithiocarbamate catalysts) to give isolated yields of 172 mg, 98% (using 1) and 167 mg, 95% (using 4). The yields calculated using the 1 H NMR spectroscopy method were 99% in both cases. 
Data on reported catalytic tests
The data presented in graphs in the main text are presented here in table form along with additional data not reported in full in the main text: Table S1 . Table showing results 
